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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Information Disclosure Statement 

2. The Information Disclosure Statements (PTO-1449) filed 19 May 2008 and 22 
September 2008 have been fully considered by Examiner. Copies of the documents have been 
signed, dated and initialed, and are included with the present action. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

4. Claims 23-25 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 23 recites an image output control program 
that is to be executed by a computer. Thus, while the program is intended to be executed by a 
computer, the program is a computer program listing per se, which is non-statutory. See MPEP 
§ 2106.01(1). Claim 23 is not a process, machine, article of manufacture, or composition of 
matter, and is therefore not eligible for patent protection. Claims 24 and 25 each depend from 
claim 23 and are non-statutory for the reasons set forth for claim 23. 
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5. Claims 26 and 27 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 26 recites an image output control program 
that is to be executed by a computer. Thus, while the program is intended to be executed by a 
computer, the program is a computer program listing per se, which is non-statutory. See MPEP 
§ 2106.01(1). Claim 26 is not a process, machine, article of manufacture, or composition of 
matter, and is therefore not eligible for patent protection. Claim 27 depends from claim 26 and is 
non-statutory for the reasons set forth for claim 26. 



Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patenl in the United States. 

7. Claims 15, 16, 18, 19, 21-24, 26, 27 and 29 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Oyabu (US-4,837,846). 

Regarding claims 15 and 29: Oyabu discloses an image processing device that causes 
input image data representing an image to go through a preset series of image processing and 
thereby generates control data, which is used for control of dot formation by an image output 
device that creates dots and outputs a resulting processed image (fig. 9; column 2, lines 25-30 
and lines 50-54 of Oyabu), said image processing device comprising: 



Application/Control Number: 10/550,900 Page 4 

Art Unit: 2625 

a pixel group setting module that collects a predetermined number of plural pixels, 
among a large number of pixels constituting the image, to each pixel group (column 4, lines 14- 
19ofOyabu); 

a dot number specification module that causes image data of respective pixels in each 
pixel group to be represented uniformly by preset representative image data and specifies 
number of dots to be created in each pixel group according to the representative image data 
(column 4, lines 20-25 of Oyabu); and 

a number data output module that outputs dot number data representing the specified 
number of dots with regard to each pixel group as the control data to said image output device 
(column 4, lines 22-29 of Oyabu). 

Further regarding claim 29: The image processing device of claim 29 is fully embodied 
by the image processing device of claim 15. 

Regarding claims 18 and 23: Oyabu discloses an image output control method that 
makes image data subjected to a preset series of image processing and creates dots according to a 
result of the preset series of image processing to output an image (column 2, lines 25-30 of 
Oyabu) said image output control method comprising: 

first step of collecting a predetermined number of plural pixels, among a large number of 
pixels constituting the image, to each pixel group (column 4, lines 14-19 of Oyabu); 

a second step of causing image data of respective pixels in each pixel group to be 
represented uniformly by preset representative image data and specifying number of dots to be 
created in each pixel group according to the representative image data (column 4, lines 20-25 of 
Oyabu); 



Application/Control Number: 10/550,900 Page 5 

Art Unit: 2625 

a third step of specifying a priority order of pixels for dot formation in each pixel group 
(column 5, lines 29-2 of Oyabu); 

a fourth step of determining position of each dot-on pixel included in each pixel group, 
based on the specified number of dots and the specified priority order (column 5, lines 18-27 
and lines 35-39 of Oyabu); and 

a fifth step of actually creating a dot at the determined position of each dot-on pixel 
(column 3, line 67 to column 4, line 2 of Oyabu). 

Further regarding claim 23: Oyabu discloses that the method of claim 18 is performed 
via an image output control program that is executed by a computer (column 4, lines 3-5 of 
Oyabu). 

Regarding claims 21 and 26: Oyabu discloses an image processing method that causes 
input image data representing an image to go through a preset series of image processing and 
thereby generates control data, which is used for control of dot formation by an image output 
device that creates dots and outputs a resulting processed image (column 2, lines 25-30 and 
lines 50-54 of Oyabu), said image processing method comprising the steps of: 

(A) collecting a predetermined number of plural pixels, among a large number of pixels 
constituting the image, to each pixel group (column 4, lines 14-19 of Oyabu); 

(B) causing image data of respective pixels in each pixel group to be represented 
uniformly by preset representative image data and specifying number of dots to be created in 
each pixel group according to the representative image data (column 4, lines 20-25 of Oyabu); 
and 



Application/Control Number: 10/550,900 Page 6 

Art Unit: 2625 

(C) outputting dot number data representing the specified number of dots with regard to 
each pixel group as the control data to said image output device (column 4, lines 22-29 of 
Oyabu). 

Further regarding claim 26: Oyabu discloses that the method of claim 21 is performed 
via an image processing program that is executed by a computer (column 4, lines 3-5 of 
Oyabu). 

Regarding claims 16, 19, 22, 24 and 27: Oyabu discloses wherein said image 
processing device further comprises: a pixel number increase module that processes each original 
pixel of the image to generate multiple pixels having identical image data with image data of the 
original pixel, so as to increase a total number of pixels in the image, wherein said pixel group 
setting module collects the multiple pixels generated from an identical original pixel to one pixel 
group (figs. 5-6; column 5, lines 59-67; and column 6, lines 52-56 of Oyabu). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

a. Determining the scope and contents of the prior art. 
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b. Ascertaining the differences between the prior art and the claims at issue. 

c. Resolving the level of ordinary skill in the pertinent art. 

d. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

9. Claims 1-5, 11, 12, 14, 17, 20, 25 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oyabu (US-4,837,846) in view of Sato (US-5,073,966). 

Regarding claims 1 and 28: Oyabu discloses an image output control system (fig. 9 of 
Oyabu) comprising an image processing device that makes image data subjected to a preset 
series of image processing (column 2, lines 25-30 of Oyabu) and an image output device that 
creates dots according to a result of the preset series of image processing to output an image 
(column 2, lines 50-54 of Oyabu), 

said image processing device comprising: 

a pixel group setting module that collects a predetermined number of plural pixels, 
among a large number of pixels constituting the image, to each pixel group (column 4, lines 14- 
19 of Oyabu); 

a dot number specification module that causes image data of respective pixels in each 
pixel group to be represented uniformly by preset representative image data and specifies 
number of dots to be created in each pixel group according to the representative image data 
(column 4, lines 20-25 of Oyabu); and 

a number data output module that outputs dot number data representing the specified 
number of dots with regard to each pixel group to said image output device (column 4, lines 22- 
29 of Oyabu), 

said image output device comprising: 
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a priority order specification module that specifies a priority order of pixels for dot 
formation in each pixel group (column 5, lines 29-42 of Oyabu); 

a pixel position determination module that determines position of each dot-on pixel 
included in each pixel group, based on the received dot number data and the specified priority 
order (column 5, lines 18-27 and lines 35-39 of Oyabu); and 

a dot formation module that actually creates a dot at the determined position of each dot- 
on pixel (column 3, line 67 to column 4, line 2 of Oyabu). 

Oyabu does not disclose expressly said image output device comprises a number data 
receiving module that receives the output dot number data with regard to each pixel group. 

Sato discloses an image output device which comprises a number data receiving module 
that receives the output dot number data with regard to each pixel group (fig. 8; and column 4, 
lines 13-18 and lines 33-45 of Sato). 

Oyabu and Sato are analogous art because they are from the same field of endeavor, 
namely halftoning and digital image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to have a separate output device which 
receives the output dot number data, as taught by Sato. The motivation for doing so would have 
been to reproduce high quality images with a minimum of overhead. Therefore, it would have 
been obvious to combine Sato with Oyabu to obtain the invention as specified in claims 1 and 
28. 

Further regarding claim 28: The system of claim 28 is fully embodied by the system of 
claim 1 . 



Application/Control Number: 10/550,900 Page 9 

Art Unit: 2625 

Regarding claim 2: Oyabu discloses wherein said image processing device further 
comprises: a pixel number increase module that processes each original pixel of the image to 
generate multiple pixels having identical image data with image data of the original pixel, so as 
to increase a total number of pixels in the image, wherein said pixel group setting module 
collects the multiple pixels generated from an identical original pixel to one pixel group (figs. 5- 
6; column 5, lines 59-67; and column 6, lines 52-56 of Oyabu). 

Regarding claim 3: Oyabu does not disclose expressly wherein said priority order 
specification module selects one priority order for each pixel group, among multiple priority 
orders prepared in advance. 

Sato discloses wherein said priority order specification module selects one priority order 
for each pixel group, among multiple priority orders prepared in advance (fig. 8 and column 4, 
lines 19-32 of Sato). 

Oyabu and Sato are analogous art because they are from the same field of endeavor, 
namely halftoning and digital image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to select one priority order for each pixel 
group, among multiple priority orders prepared in advance, as taught by Sato. The motivation 
for doing so would have been to reproduce high quality images with a minimum of overhead by 
using multiple, selectable priority orders. Therefore, it would have been obvious to combine 
Sato with Oyabu to obtain the invention as specified in claim 3. 

Regarding claims 4, 17, 20 and 25: Oyabu discloses said dot number specification 
module specifying the number of dots to be created in each pixel group, based on the 
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representative image data of the pixel group and the selected mapping (column 5, lines 18-25 of 
Oyabu). 

Oyabu does not disclose expressly wherein said dot number specification module 
comprises: a mapping storage module that stores multiple mappings for conversion of the 
representative image data of each pixel group into the number of dots to be created in the pixel 
group; and a mapping selection module that selects one mapping for each pixel group among the 
stored multiple mappings. 

Sato discloses wherein said dot number specification module comprises: a mapping 
storage module that stores multiple mappings for conversion of the representative image data of 
each pixel group into the number of dots to be created in the pixel group (fig. 8 and column 4, 
lines 19-32 of Sato); and a mapping selection module that selects one mapping for each pixel 
group among the stored multiple mappings (column 4, lines 37-42 of Sato). 

Oyabu and Sato are analogous art because they are from the same field of endeavor, 
namely halftoning and digital image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to perform the mapping taught by Sato. The 
motivation for doing so would have been to reproduce high quality images with a minimum of 
overhead by using multiple, selectable priority orders. Therefore, it would have been obvious to 
combine Sato with Oyabu to obtain the invention as specified in claims 4, 17, 20 and 25. 

Regarding claim 5: Oyabu discloses wherein said mapping storage module stores 
multiple threshold value sequences, each consisting of plural threshold values corresponding to 
the predetermined number of plural pixels included in each pixel group, as the multiple 
mappings (figs. 3 and 6; column 4, lines 16-19; and column 5, lines 59-64 of Oyabu), 



Application/Control Number: 10/550,900 Page 11 

Art Unit: 2625 

said mapping selection module selects one threshold value sequence among the stored 
multiple threshold value sequences (column 4, lines 16-19 and column 5, lines 59-64 of Oyabu 
- selects based on line image or halftone), and 

said dot number specification module sets number of smaller threshold values in the 
selected threshold value sequence that are smaller than the image data of each pixel group, to the 
number of dots to be created in the pixel group (column 4, lines 39-43 and column 6, lines 7-11 
of Oyabu). 

Regarding claim 11: Oyabu does not disclose expressly wherein said mapping storage 
module stores a simplified dither matrix that includes the multiple threshold value sequences 
arranged in a preset two-dimensional array, as the multiple mappings, said mapping selection 
module selects one threshold value sequence corresponding to a position of each pixel group in 
the image, among the multiple threshold value sequences stored in the simplified dither matrix, 
and said dot number specification module specifies the number of dots to be created in each pixel 
group, based on comparison between the image data of the plural pixels included in the pixel 
group and the corresponding plural threshold values of the selected threshold value sequence. 

Sato discloses wherein said mapping storage module stores a simplified dither matrix that 
includes the multiple threshold value sequences arranged in a preset two-dimensional array, as 
the multiple mappings (figs. 7a-7b and column 3, lines 51-61 of Sato), 

said mapping selection module selects one threshold value sequence corresponding to a 
position of each pixel group in the image, among the multiple threshold value sequences stored 
in the simplified dither matrix (column 3, lines 55-57 of Sato), and 
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said dot number specification module specifies the number of dots to be created in each 
pixel group, based on comparison between the image data of the plural pixels included in the 
pixel group and the corresponding plural threshold values of the selected threshold value 
sequence (column 4, lines 4-18 of Sato). 

Oyabu and Sato are analogous art because they are from the same field of endeavor, 
namely halftoning and digital image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to perform the mapping and dot number 
specification taught by Sato. The motivation for doing so would have been to reproduce high 
quality images with a minimum of overhead by using multiple, selectable priority orders. 
Therefore, it would have been obvious to combine Sato with Oyabu to obtain the invention as 
specified in claim 1 1. 

Regarding claim 12: Oyabu does not disclose expressly wherein said priority order 
specification module comprises: a priority order storage module that stores a priority order 
matrix including the multiple priority orders of pixels for dot formation in each pixel group in a 
preset two-dimensional array, and the simplified dither matrix and the priority order matrix have 
an identical number of rows and an identical number of columns expressed by the number of 
pixels. 

Sato discloses wherein said priority order specification module comprises: a priority 
order storage module that stores a priority order matrix including the multiple priority orders of 
pixels for dot formation in each pixel group in a preset two-dimensional array (fig. 8 and 
column 4, lines 25-32 of Sato - 2-d array of dot priority matrices), and 
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the simplified dither matrix and the priority order matrix have an identical number of 
rows and an identical number of columns expressed by the number of pixels (figs. 7a and 8 - 

both are size 4x8). 

Oyabu and Sato are analogous art because they are from the same field of endeavor, 
namely halftoning and digital image data processing. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to perform the mapping and dot number 
specification taught by Sato. The motivation for doing so would have been to use the priority 
order and simplified dither matrices taught by Sato. Therefore, it would have been obvious to 
combine Sato with Oyabu to obtain the invention as specified in claim 12. 

Regarding claim 14: Oyabu discloses wherein said dot number specification module 
comprises: a dither matrix storage module that stores a dither matrix, which maps threshold 
values to respective pixels arranged in a two-dimensional array (figs. 3 and 6; and column 4, 
lines 14-19 of Oyabu), 

said dot number specification module compares the representative image data of each 
pixel group with a threshold value stored at a corresponding position in the dither matrix, so as to 
specify the number of dots to be created in the pixel group (column 4, lines 20-27 of Oyabu), 

said priority order specification module selects a set of plural threshold values stored at 
positions in the dither matrix corresponding to respective pixels of each pixel group as the 
priority order specified for the pixel group (column 5, lines 29-37 of Oyabu), and 

said pixel position determination module determines the position of each dot-on pixel, 
based on the dot number data and the selected set of plural threshold values (column 5, lines 38- 
45 of Oyabu). 
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Allowable Subject Matter 
10. Claims 6-10 and 13 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

Claim 6 recites that the mapping storage module stores the plural threshold values of each 
threshold value sequence together with information on an order of magnitude of the respective 
threshold values in the threshold value sequence, and the dot number specification module refers 
to the order of magnitude and compares the image data of each pixel group with the plural 
threshold values of the selected threshold value sequence, so as to specify the number of dots to 
be created in the pixel group. Examiner has not discovered this combination of features in the 
prior art. Accordingly, claim 6 is deemed to contain allowable subject matter. 

Claims 7-10 each ultimately depend from claim 6, and therefore also contain allowable 
subject matter at least due to their respective dependencies. 

Claim 1 3 recites wherein said mapping storage module stores the simplified dither matrix 
that is generated by dividing a dither matrix, which maps threshold values to respective pixels 
arranged in a two-dimensional array, into multiple groups corresponding to multiple pixel groups 
and includes the multiple threshold value sequences arranged corresponding to the multiple 
groups, and said priority order specification module comprises: a priority order storage module 
that stores a priority order matrix that is generated by dividing the dither matrix into the multiple 
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groups corresponding to the multiple pixel groups and includes the multiple priority orders 
arranged corresponding to the multiple groups, where the priority order is specified with regard 
to each pixel group based on a magnitude order of respective threshold values included in a 
corresponding group; and a priority order selection module that selects one priority order 
corresponding to a position of each pixel group in the image, among the multiple priority orders 
stored in the priority order matrix. 

Examiner has not discovered this combination of features in the prior art. Accordingly, 
claim 13 is deemed to contain allowable subject matter. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A. Thompson whose telephone number is (571)272-7441. 
The examiner can normally be reached on 8:30AM-5 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward L. Coles can be reached on 571-272-7402. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James A Thompson/ 

Primary Examiner, Art Unit 2625 

27 September 2010 



